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6 Observed changes in the climate system are unequivocal:
7 atmosphere and ocean warming, sea level rising, amounts
8 of snow and ice diminution and extreme weather events
9 increasing are some examples (IPCC 2014). The impact of
10 these phenomena on eco-hydrological processes is being
11 studied all over the world (Tahir et al. 2011; Willems and
12 Vrac 2011; Ficklin et al. 2016; Wu et al. 2016). Under this
13 context, the study of hydro-meteorological time series is
14 crucial to understand and characterize the behaviour of
15 important variables such as rainfall and its related patterns
16 and consequences (droughts and floods episodes), river
17 flow, temperature, etc. Recent works show that small
18 changes in temperature, precipitation and snow can have a
19 large impact at the basin scale, being these variables the
20 most affected by climate change (Wang et al. 2014; Zar-
21 enistanak et al. 2014; Faiz et al. 2017).
22 Considering the need to deeply know the evolution of
23 hydrological series, it is important to note that water
24 scarcity is one of the most significant challenges that
25 society has to face today and in the coming years, being the
26 key resource for socio-economic development and the
27 natural ecosystems sustainability (Machiwal and Jha 2012).
28 Due to unbridled urbanization and industrialization and the
29 global growth of the population, the water demand is
30 progressively growing in different locations around the
31 world (UNESCO 2009; Grafton and Hussey 2011).
32 With the idea of modelling climate behaviour and
33 forecasting more accurately certain meteorological vari-
34 ables, the use of different techniques can be found in the
35 scientific literature. In this sense, many methods can be
36applied to detect trends and break points, to obtain scale
37properties and other characterization parameters. From the
38identification of significant cyclical components of solar
39irradiance and temperature (Boland 1995) using Fourier
40transform (spectral analysis) to the detection of long-range
41correlations in nonstationary hydro-meteorological time
42series using multifractal approach (Kalamaras et al. 2017;
43Krzyszczak et al. 2017), numerous techniques have been
44used to describe in detail the relevant natural processes.
45They range from the classical deterministic models such as
46Box–Jenkins approach or ARIMA to the most current ones
47using Artificial Neural Networks, Wavelet analysis, Sup-
48port Vector Machine or Genetic Algorithms (Bărbulescu
492016).
50To guarantee the reliability of the results obtained from
51time series analysis, it is necessary to work with validated
52data sets. Thus, different quality control procedures should
53be previously applied to hydro-meteorological series,
54identifying incorrect values, gaps or inconsistent records
55(Estévez et al. 2011; Fiebrich et al. 2010; López-Lineros
56et al. 2014).
57Since hydro-meteorological variables exhibit a widely
58different behaviour in time and space, a detailed analysis of
59historical data series in different places of the world is
60needed. It is then a challenge for scientists to be able to
61understand how climate change is affecting hydro-meteo-
62rological datasets or vice versa, how the different beha-
63viour of these variables can impact on the actual and future
64climate. This special issue aims at contributing to the
65understanding of such relationship, providing the most
66recent results in the analysis of time series of temperature,
67rainfall, drought, river flow, recorded worldwide and
68investigated with various statistical methods to disclose
69deep dynamical climate-linked properties and patterns.
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